Percutaneous endoscopic gastrostomy (PEG) is a well-recognized procedure for providing enteral feeding and long-term enteral nutritional support. Although it is mostly well tolerated, complications, sometimes mechanical in nature, do occur. Rare, and often initially unrecognized, late complications of PEG tube placement are gastric outlet obstruction and duodenal obstruction. Simple adjustment of the gastrostomy tube will lead to the improvement of the patient's clinical condition and prevent further complications. Physicians should be aware of and suspect gastric outlet and duodenal obstruction as rare late complications of PEG tube placement. Simple adjustment of the gastrostomy tube can resolve the problem without unnecessary medical tests and overly aggressive care. Here, we present two interesting cases of elderly women who developed mechanical obstruction after inadvertent migration of the gastrostomy tube.
Introduction
Percutaneous endoscopic gastrostomy (PEG) is a well-recognized procedure for providing enteral feeding to those with swallowing disorders as well as long-term enteral nutritional support to those who need it. Across the world, the procedure has become commonly utilized. The gastrostomy tube is a relatively safe and effective means through which to provide nourishment, water, and medications directly into the lumen of the stomach. Although PEG tube placement is mostly well tolerated, complications, sometimes mechanical in nature, do occur. Rare, and often initially unrecognized, late complications include gastric outlet obstruction, a syndrome characterized by epigastric pain and postprandial vomiting secondary to mechanical obstruction. In this setting, the gastrostomy tube migrates forward into the pyloric channel or the duodenal bulb [1] . Another late complication is duodenal obstruction, where the gastrostomy tube can migrate as far as the second part of the duodenum [1] . Risk factors for these occurrences include the migration of an external bolster away from the abdominal wall, the migration of an inflated balloon (in the case of balloon gastrostomy tubes) through the pyloric channel, and the placement of the gastrostomy tube close to the pylorus [2] . In clinical practice, the presentation is often misidentified as small bowel obstruction, leading to unnecessary medical tests and overly aggressive care.
Case Report

Case 1
A 75-year-old woman living in a nursing home, with past medical history of multiple strokes, hypertension, hyperlipidemia, diabetes mellitus, osteoporosis, mental retardation, and PEG tube placement secondary to dysphagia from stroke 3 years earlier, presented to the emergency department with abdominal discomfort and six episodes of non-bloody, nonbilious vomiting over the preceding 24 h. Two days earlier, she had complained of itching around the location of the gastrostomy tube and was seen repeatedly pulling on the external component of the device. At presentation, the patient appeared clinically dehydrated. She was hemodynamically stable (heart rate 95 beats/min, blood pressure 105/70 mm Hg) and afebrile (temperature 36.3 °C). On physical exam, the abdomen was distended (Fig. 1a) with tenderness in the epigastric area and hypoactive bowel sounds. There was no guarding or rigid- The gastrostomy tube was pulled back, withdrawn into the stomach and secured to the abdominal wall with the help of the external bumper at 2.5 cm. Abdominal distention was improved after the PEG tube adjustment (Fig. 1b) . Enteral feeding was successfully resumed. Over the next several days, the patient's clinical condition improved and the patient's laboratory parameters normalized.
Case 2
A 59-year-old woman who was a resident of an acute nursing care facility, with past medical history of amyotrophic lateral sclerosis and PEG tube placement 2 years earlier, began to complain of upper abdominal discomfort and experienced three episodes of vomiting, one morning. The vomitus consisted of bilious fluid. Prior to her symptoms, she was fed regularly via gastrostomy tube, which had been functioning well. At presentation, the patient appeared clinically dehydrated. She was hemodynamically stable (heart rate 102 beats/min, blood pressure 111/60 mm Hg) and afebrile (temperature 36.6 °C). On physical exam, the abdomen was soft and not distended with no tenderness and normoactive bowel sounds. There was no guarding or rigidity. Aggressive intravenous hydration was started. Laboratory testing was performed and was remarkable for hypochloremia with chloride of 92 mEq/L (96 -110 mEq/L) and hypokalemia with potassium of 3.3 mEq/L (3.5 -5.0 mEq/L). A gastroenterologist was consulted who recommended PEG gastrograffin study which confirmed the presence of the gastrostomy tube in the duodenum with no contrast seen in the stomach (Fig. 2a) .
Then, the gastrostomy tube was repositioned by deflating the internal balloon, pulling back and withdrawing the gastrostomy tube into the stomach, inflating the internal balloon again and securing it with an external bumper at 2 cm. Enteral feeding was successfully resumed almost immediately. Over the next several days, the patient's clinical condition improved and the patient's laboratory parameters normalized. A repeat PEG gastrograffin study was performed which showed contrast in the stomach and the duodenum which confirmed the tip of the gastrostomy tube in the stomach (Fig. 2b) .
Discussion
The gastrostomy tube is a relatively safe and effective means 
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Gastroenterol Res. 2018;11(1):71-74 through which to provide nourishment, water, and medications directly into the lumen of the stomach. Percutaneous endoscopic gastrostomy (PEG) is a well-recognized procedure for providing enteral feeding to those with swallowing disorders as well as long-term enteral nutritional support to those who need it. A PEG tube is a type of gastrostomy tube that is inserted percutaneously under endoscopic guidance.
Although it is generally believed to be a safe procedure, PEG tube placement has been associated with numerous potential complications [3, 4] . Some of these complications may occur right away after PEG tube placement and include pneumoperitoneum, ileus, esophageal and gastric perforation, and injury to other intra-abdominal organs, such as the liver and large intestine. Other complications tend to develop much later, after the gastrostomy tract has matured, and include deterioration of the gastrostomy site, buried bumper syndrome, and formation of a colocutaneous fistula. Still other complications can occur at any time after PEG tube placement and include peristomal leakage, bleeding, ulceration, infection, inadvertent removal of the tube, and gastric outlet obstruction -a syndrome characterized by epigastric pain and postprandial vomiting secondary to mechanical obstruction.
In the setting of gastric outlet obstruction, the gastrostomy tube migrates forward into the pyloric channel or the duodenal bulb [1] . In fact, the gastrostomy tube can migrate as far as the second part of the duodenum, causing duodenal obstruction. Risk factors for these occurrences include the migration of an external bolster away from the abdominal wall, the migration of an inflated balloon (in the case of balloon gastrostomy tubes) through the pyloric channel, and the placement of the gastrostomy tube close to the pylorus [2] .
Accordingly, a solution to prevent gastric outlet obstruction and duodenal obstruction is to appropriately position the external bolster (Fig. 3a, b) , which should be placed so that 1 to 2 cm of forward and backward movement can be achieved [4, 5] . Other key preventive measures include the use of correct technique during PEG tube placement as well as providing daily tube care [4, 5] . Careful management of antithrombotic and anticoagulant agents is essential to prevent bleeding, and administration of broad-spectrum antibiotics before the procedure helps to prevent infection [4, 5] . Early identification of complications allows for timely diagnosis and effective treatment. In the two cases above, the diagnosis likely would have been made earlier had the diminished length of the external component of the gastrostomy tube been noted. Marking the tube, regularly changing and examining the external component and local care and handling likely would have prevented these complications.
Barosa et al describe another case of an elderly woman who developed gastric outlet obstruction [6] . Her gastrostomy tube had been inadvertently pulled out a day earlier and a Foley catheter was placed in order to prevent the closure of the stoma. Fonseca et al describes a similar case of an elderly woman who developed persistent vomiting after a standard gastrostomy tube was replaced with a Foley catheter [7] . In the latter case, an upper endoscopy discovered the Foley catheter pulled into the duodenum causing gastric outlet obstruction. It was removed and replaced percutaneously under endoscopic guidance with a proper standard gastrostomy tube, permitting enteral feeding to be resumed. Both cases demonstrate that peristalsis can pull the balloon of the Foley catheter into the pyloric channel or the duodenum in the absence of an external bolster. Hawatmeh et al discuss another complication that can arise when a gastrostomy tube migrates forward into the second part of the duodenum [8] . They described two cases of acute pancreatitis secondary to gastrostomy tube balloon migration into the duodenum. In these cases, such migration led to obstruction of the ampulla of Vater, a disruption of the biliary flow and, ultimately causing acute pancreatitis. Likewise, Shah et al report two cases of acute pancreatitis induced by migrated gastrostomy tubes [9] .
Previous case reports have classically described gastric outlet obstruction and duodenal obstruction as complications that are associated with insertion of Foley-type catheters. However, these cases are unique in that these patients had standard gastrostomy tubes with external bolsters that were present but had migrated away from the abdominal wall, allowing the gastrostomy tubes to migrate forward into the pyloric channel and the duodenum causing mechanical bowel obstruction. A clinical picture of abdominal pain, vomiting, and resistance to the attempt of percutaneous reposition should raise suspicion of gastrostomy tube migration through the pylorus.
Conclusions
In conclusion, PEG is a relatively safe procedure and major morbidity is uncommon. However, the number of patients who are dependent upon gastrostomy tube feedings is increasing across the world and complications are becoming increasingly frequent. In clinical practice, gastric outlet obstruction and duodenal obstruction secondary to gastrostomy tube migration is often misidentified as small bowel obstruction, leading to unnecessary medical tests and overly aggressive care. Physicians should be aware of and suspect gastric outlet obstruction and duodenal obstruction as rare late complications of PEG tube placement. Simple adjustment of the gastrostomy tube can resolve the problem in a cost-effective manner.
